. Discharge (kcfs), duration of elevated discharge (≥ 20 kcfs), percent saturation of total dissolved gases (TDG), and occurrence of gas bubble trauma ( requested a variance from these standards to allow a spill program that could result in total dissolved gas levels up to 120% saturation.
The Idaho Department of Fish and Game (IDFG) was contracted by NMFS to monitor the effects of flow augmentation on resident fish populations. Gas bubble trauma (GBT) is a condition found in fish as a result of elevated levels of total dissolved gases.
Therefore, a GBT monitoring project was initiated by IDFG before, after and during flow augmentation. Figure 1 . Location of gas bubble trauma sampling on the Clearwater River and the North Fork Clearwater River, 1998.
METHODS
Each section was sampled weekly from April 26 through August 22. As a general rule, one hundred fish were captured and examined from each section each week. An attempt was made to capture a representative sample of each fish species. Thus, when possible, no species was to comprise more than 30% of any given sample. Because of the concern regarding electroshocking trauma to the smaller chinook salmon juveniles, capture of these fish was avoided when possible. Individual fish were captured using standardized electroshocking techniques. A six meter aluminum boat, constructed for sampling large rivers, was equipped with a generator-powered pulsator providing controlled electrical power to two electrodes supported by arm booms at the bow of the boat. As fish were drawn to either electrode, they were netted and placed in a fresh flow live box until adequate numbers were obtained for sorting and examination.
Fish were anesthetized using tricanemethonate (MS-222). Once anesthetized, we identified fish to species, measured the fork length (mm), and examined each fish for external signs of GBT (exophthalmia and macroscopic bubbles in fins and on body surfaces). The eyes, lateral lines, and all unpaired fins were examined using 2x-6x magnifying lenses or a 40x microscope. Locations and extent of bubbles were noted for each fish. The fish were recovered in fresh water and then released within the sections from which they were collected.
A rank was assigned to each body part examined (fin, eye, and lateral line) based on percent area covered with gas bubbles. A single rank was assigned for both eyes.
Therefore, the highest rank of either eye was recorded. If the area covered by bubbles was estimated to be near the boundary between ranks, then the higher rank was reported.
A summary of ranks used in recording GBT data is listed below. Five thousand five hundred and forty one individual fish comprising 22 different species were captured during the monitoring period ( Table 2 ). The most common species captured was largescale sucker Catostomus macrocheilus (N=1,310) followed by hatchery steehead trout Oncorhynchus mykiss (N=918) and mountain whitefish Prosopium williamsoni (N=894). The most common species observed in each section were; hatchery steelhead trout (section 1), largescale sucker (sections 2 and 4), and mountain whitefish (section 3) (Appendix).
Two of the 5,514 fish captured exhibited signs of GBT: one hatchery steelhead trout captured May 7 in section 3 and one hatchery rainbow trout captured August 1 in section 1. Both cases of GBT resulted in an incidence of less than 0.03% of the fish captured during the sampling period (Table 3 ). The steelhead trout exhibited signs of GBT in only the left eye, which consisted of a single bubble covering approximately 25% of the eye. The hatchery rainbow trout, captured later in the monitoring project, exhibited signs of GBT in all unpaired fins and both eyes. 
DISCUSSION
Maximum discharge (kcfs), average total dissolved gases (TDG averaged throughout the monitoring period), and maximum total dissolved gases for 1998 were all lower than data from the previous three years (Cochnauer 1995 , Cochnauer 1996 , Cochnauer and Putnam 1997 (Table 4) .
As a result of lower flows and lower TDG saturation only 2 of 5,541 total fish (0.04%) and 1 of 5,460 resident fish (0.02%) exhibited signs of GBT in the 1998 monitoring period. This is notably lower than data from previous years
The circumstances surrounding the two cases of GBT detected appear atypical and deserving of attention. The first case, a 225mm hatchery steelhead trout captured on May 7 in section 3, was found prior to flow augmentation (1.3 kcfs). Acquiring GBT via elevated TDG levels as a result of discharge from Dworshak Dam seems unlikely.
However, in 1995, three individual fish (2 mountain whitefish, 1 chiselmouth chub) also exhibited signs of GBT during minimum flow period (≈ 1kcfs). This may suggest short periods of elevated TDG levels during dam operation at extremely low discharge. The second case was a 390mm hatchery rainbow trout captured August 1. Hatchery rainbow trout are designated as such, if they have no fin clips, are over 250mm, and show signs of abnormal dorsal fin growth, resulting from hatchery habitation. These fish are assumed to have been entrained through Dworshak Dam. In conclusion, the 1998 flow augmentation program appeared to have no detrimental population effects to resident fish. 
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Appendix A2. Number of fish captured in the Clearwater River (section 2), 1998. Numbers in parentheses indicate individual fish exhibiting signs of gas bubble trauma. 
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